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THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 . 1 36(a). In no event, however, may a reply be timely filed 
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DETAILED ACTION 

Preliminary Amendment A, filed 8/16/01 in Paper No. 5 has been acknowledged. 
Preliminary Amendment A requested the cancellation of claims 18-20, 23, 25, 27-33 and the 
addition of claims 34-41. However, claims 18-20, 23, 25, 27-33 were not present in the 
application at the time the 8/16/01 Amendment was filed. 

Claims 34-41, filed 8/16/01, have been renumbered claims 18-25 in accordance with 37 
CFR 1.126. 

Claims 1-25 are pending in the instant application. 

Oath/Declaration 

The oath or declaration is defective. A new oath or declaration in compliance with 37 

CFR 1.67(a) identifying this application by application number and filing date is required. See 

MPEP §§ 602.01 and 602.02. The oath or declaration is defective because: 

Non-initialed and/or non-dated alterations have been made to the oath or declaration. See 
37 CFR 1.52(c). 

Nucleotide and/or Amino Acid Sequence Disclosure 
This application contains sequence disclosures that are encompassed by the definitions 
for nucleotide and/or amino acid sequences set forth in 37 CFR §1. 821(a)(1) and (a)(2). 
However, this application fails to comply with the requirements of 37 §1.821 through 1.825 for 
the reason(s) set forth below. Applicant's attention is directed to these regulations, published at 
1114 OG 29, May 15, 1990 and at 55 Fed. Reg. 18230, May 1, 1990. It is noted that the 
application fails to comply with 37 CFR §1.82 1(a) and (d). 
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Claims 4, 9, 15 and 16 contain sequences that are not identified by a SEQ ID NO. (see 
Claim Objections below). Additionally, page 3 contains a sequence that is not identified by a 
SEQ ID NO. The above are examples and are not intended to indicate that the examiner has 
made an exhaustive review of the application. 

Applicant must comply with the sequence rules in response to the instant official action. 
Applicant must fully comply with the sequence rules for any response to this action to be 
considered fully responsive. 

Claim Objections 

Claim 4 is objected to because of the following informalities: The sequence: 
5'-GTGCTCCCATTGATGC-3' is not identified in the sequence listing. It appears that 
applicants are intending to recite sequence: 5'-GTGCTCCATTGATGC-3\ Appropriate 
correction is required. 

Claims 4, 9, 15 and 16 are objected to because of the following informalities: The 
sequences: 5 ' -GTGCTCCC ATTGATGC-3 ' and 5 5 -GTGCTCCC ATTG ATGC-3 ' (assumed 
typographical sequence) should be identified by a SEQ ID NO. Appropriate correction is 
required. 

Double Patenting 

Claim 11 is objected to under 37 CFR 1.75 as being a substantial duplicate of claim 10. 
When two claims in an application are duplicates or else are so close in content that they both 
cover the same thing, despite a slight difference in wording, it is proper after allowing one claim 
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to object to the other as being a substantial duplicate of the allowed claim. See MPEP 
§ 706.03(k). 

The nonstatutory double patenting rejection is based on a judicially created doctrine 
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or 
improper timewise extension of the "right to exclude" granted by a patent and to prevent possible 
harassment by multiple assignees. See In re Goodman, 1 1 F.3d 1046, 29 USPQ2d 2010 (Fed. 
Cir. 1993); In re LongU 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 
F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 
1970);and, In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1 .321(c) may be used to 
overcome an actual or provisional rejection based on a nonstatutory double patenting ground 
provided the conflicting application or patent is shown to be commonly owned with this 
application. See 37 CFR 1.130(b). 

Effective January 1, 1994, a registered attorney or agent of record may sign a terminal 
disclaimer. A terminal disclaimer signed by the assignee must fully comply with 37 
CFR 3.73(b). 

Claims 1-8 and 17 are rejected under the judicially created doctrine of obviousness-type 
double patenting as being unpatentable over claims 1, 2, 5, 6, 8 and 13 of U.S. Patent No. 
6,126,965. Although the conflicting claims are not identical, they are not patentably distinct 
from each other because the composition comprising a cationic liposome containing a cationic 
lipid, phosphatidylcholine and cholesterol (claim 1), further comprising dimethyldioctadecyl 
ammonium bromide (DDAB) (claim 17), wherein the liposome contains a raf antisense (claims 2 
and 3), wherein only the terminal sequences are phosphorothioated (claim 4), in a 
pharmaceutically acceptable carrier (claims 5-8), of the instant invention overlaps with the 
composition comprising cationic liposomes which consist essentially of phosphatidylcholine and 
cholesterol, further comprising dimethyldioctadecyl ammonium bromide (DDAB) and further 
having encapsulated at least one modified oligonucleotide (claims 1 and 13), wherein said 
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oligonucleotide is about 15 to 40 nucleotides long and is a raf antisense (claims 2, 5 and 6), 
further comprising a pharmaceutical^ acceptable carrier (claim 8) of c 965. 

Claims 9-15 are rejected under the judicially created doctrine of obviousness-type double 
patenting as being unpatentable over claims 1-6 of U.S. Patent No. 6,333,314. Although the 
conflicting claims are not identical, they are not patentably distinct from each other because the 
method of radiosensitizing tumor tissue by administering an antisense oligonucleotide of no 
more than 40 bases containing the sequence 5'-GTGCTCCATTGATGC-3' (claim 9), wherein 
the oligonucleotide is phosphorothioated (claims 10, 11 and 15) and administered intravenously 
to the arterial supply of target tissue (claims 12-14) of the instant application overlaps with the 
method of radiosensitizing tumor tissue by administering a composition comprising a cationic 
liposome, phosphatidylcholine and cholesterol, and further comprising a radiosensitizing 
encapsulated antisense oligonucleotide of no more than 40 bases containing the sequence 5'- 
GTGCTCCATTGATGC-3 5 (claim 1), wherein the oligonucleotide is phosphorothioated (claims 
2, 6 and 7) and administered intravenously to the arterial supply of the target tissue (claims 3-5) 
of '314. 

Claim 16 is rejected under the judicially created doctrine of obviousness-type double 
patenting as being unpatentable over claim 7 of U.S. Patent No. 6,333,314. Although the 
conflicting claims are not identical, they are not patentably distinct from each other because the 
composition of matter comprising liposomes containing the sequence 
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5'-GTGCTCCATTGATGC-3' in a pharmaceutical^ acceptable carrier of claim 16 of the instant 
invention overlaps with the composition of matter comprising lipsomes consisting essentially of 
DDAB, phosphatidylcholine, and cholesterol and containing the sequence 
5'-GTGCTCCATTGATGC-3\ wherein only the terminal sequences are phosphorothioated of 
claim 7 of '314. 

Claims 18-20 are rejected under the judicially created doctrine of obviousness-type 
double patenting as being unpatentable over claim 1 of U.S. Patent No. 6,333,314. Although the 
conflicting claims are not identical, they are not patentably distinct from each other because the 
method of treating a patient having cancerous tumor tissue comprising radiosensitizing tumor 
tissue by administering a radiosensitizing composition comprising a cationic liposome, 
phosphatidylcholine and cholesterol further comprising an antisense oligonucleotide of no more 
than 40 bases that binds to an oncogene nucleic acid (claim 18), wherein the oligonucleotide is a 
ras, raf, cot, mos or myc oncogene (claims 19 and 20) of the instant application overlap with the 
method of radiosensitizing tumor tissue by administering a composition comprising a cationic 
liposome, phosphatidylcholine and cholesterol, and further comprising a radiosensitizing 
encapsulated antisense oligonucleotide of no more than 40 bases containing the sequence 
5'-GTGCTCCATTGATGC-3' (the sequence being a specific raf oncogene sequence) of claim 1 
of'314. 



Claim Rejections - 35 USC § 112 
The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 
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The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

Claims 18-25 are rejected under 35 U.S.C. 1 12, first paragraph, because the specification, 
while being enabling for a method of administering antisense raf of the nucleotide sequence 5'- 
GTGCTCCATTGATGC-3' intratumorally in immunocompromised mice, does not reasonably 
provide enablement for the radiosensitization of all tumors in all organisms wherein an 
oligonucleotide is administered in vivo to all organisms. The specification does not enable any 
person skilled in the art to which it pertains, or with which it is most nearly connected, to use the 
invention commensurate in scope with these claims. 

The claimed invention is drawn to an (improved) method of treating cancer comprising 
the administration of therapeutic radiation and further comprising the administration of antisense 
oligonucleotides, specific to an oncogene, encapsulated in liposomes, to a whole organism in 
vivo. 

The following factors have been considered in determining that the specification does not 
enable the skilled artisan to make and/or use the invention over the scope claimed. This 
determination is based on several factors which, when considered together, illustrates that the art 
of gene delivery, expression and/or inhibition is is highly unpredictable. The discussion is also 
based on references whose teachings show that, despite a tremendous amount of experimentation 
by highly skilled artisans in the field of gene delivery and expression in vivo, there remain 
significant hurdles known in the art to make and/or use the invention over the scope claimed. 

(1) the nature of the invention; 

(2) the state of the prior art and the predictability or unpredictability of the art; 

(3) the amount of direction or guidance and the presence or absence of 
working examples; 
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(4) the breadth of the claims; and 

(5) the quantity of experimentation required 



(1) The nature of the invention . Methods of targeting nucleic acids into host cells in vivo fall 
into the broad area known as gene therapy methods. While delivery of nucleic acids in and of 
itself is not considered as therapy per se, in vivo delivery shares many of the obstacles 
recognized for the actual therapy methods because successful therapy methods are, for the most 
part, based on the ability to deliver exogenous nucleic acids to cells or tissues of interest. 

(2) The state of the prior art and the predictability or unpredictability of the art . The following 
references are cited herein to illustrate the state of the art of gene delivery. Crystal (Science, 
1995 Vol. 270:404-410) points out that some advantages of using plasmid-liposome complexes 
as gene transfer vectors include their general inefficiency at achieving successful gene transfer 
and a general lack of available data regarding repetitive administration of liposomes of DNA to 
whole organisms (see page 405, second paragraph). Schofield et al. (British Medical Bulletin, 
1995 Vol. 51:56-71) also teach advantages of liposome delivery of genes in vivo, although many 
of the details regarding cell targeting, cell entry and gene expression in target cells remain highly 
speculative. Schofield et al. caution that there are significant variations that exist between 
animals [emphasis added], and state that only limited conclusions could be drawn from animal 
studies which may be applied to the treatment of humans (see pages 61-64). Verma et al. 
(Nature, 1997 Vol. 389:239-242) teach the problems of gene delivery in whole organisms using 
non-viral vector approaches, including liposomes as delivery agents, and state that such 
approaches suffer from limitations relating to poor efficiency of delivery and the transient 
expression of delivered genes (page 239, second paragraph from the end). Friedmann (Scientific 
American, 1997, pages 96-101) teaches that gene transfer by liposomes is much less efficient 
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than virus-mediated transfer (see pages 100 and 101, last and first paragraphs, respectively), 
while, according to Friedmann, the gene therapy field as a whole currently lacks convincing 
therapeutic benefit (see page 96). Branch (TIBS, February 1998 Vol. 23, pages 45-50) and 
Crooke (Stanley T. Crooke, 1998, Basic Principles of Anitsense Therapeutics, Springer- Verlag, 
NY, pages 1-50) teach that the in vivo (whole organism) application of nucleic acids (such as 
antisense) is a highly unpredictable endeavor due to target accessibility and delivery issues. 
Crooke also points out that cell culture examples are generally not predictive of in vivo inhibition 
of target cells (see entire text for Branch and pages 34-36 for Crooke). 

While these references acknowledge the usefulness of gene therapy including lipid 
mediated delivery and the possibility of developing efficacious strategies in the future, they also 
illustrate that there are numerous obstacles to successful gene therapy which current methods 
still must overcome. As such, the disclosed utilities of the present specification which are drawn 
to gene delivery methods are credible. The present rejection, therefore is not for lack of utility, 
but rather for lack of enablement for the methods claimed. 

(3) The amount of direction or guidance and the presence or absence of working examples . 
Applicants have not provided guidance in the specification toward a method of radiosensitizing 
any tumor tissue in any and all organisms comprising the administration of antisense using all 
methods of delivery which would avoid the technical obstacles recognized in the art as described 
above. 

The specification teaches the radiosensitization of immunocompromised mice (e.g. 
Balb/C/nu/nu mice) subcutaneously implanted with SQ-20B tumor cells in which 
radiosensitization comprised the intratumoral administration of a phosphorothioated Raf 
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antisense oligonucleotide comprising the sequence 5'-GTGCTCCATTGATGC-3\ The 
specification fails to teach the successful delivery of antisense and subsequent inhibition of Raf 
in a whole organism. One skilled in the art would not accepts on its face the examples given in 
the specification of intratumoral administration of Raf antisense of known sequence in a mouse 
as being correlative or representative of the parenteral administration of antisense in any and/or 
all organisms such that the Raf gene or other genes are inhibited and further where treatment is 
provided in view of the lack of guidance in the specification and known unpredictability 
associated with the parenteral administration and in vivo delivery of antisense, including those 
encapsulated in liposomes, as cited in the references of Branch, Crooke, Schofield et al., 
Friedmann and Verma et al. as discussed above. The specification as filed fails to provide any 
particular guidance which resolves the known unpredictability in the art associated with in vivo 
delivery and treatment effects provided by antisense administered, and specifically regarding the 
instant Raf gene. 

(4-5) The breadth of the claims and the quantity of experimentation required . The breadth of the 
claims is very broad. The claims are drawn to the radiosensitization of any cancer cell or tissue 
in any organism comprising the administration of antisense via any route to any organism. In 
order to practice the invention over the scope claimed, it would require trial and error or undue 
experimentation beyond which is taught in the specification to practice the invention drawn to 
any route of administration of an antisense to an organism such that Raf or any other gene is 
inhibited in a tumor tissue and further where treatment effects can be provided. The quantity of 
experimentation required to practice the invention as claimed would require the de novo 
determination of accessible target sites, modes of delivery and formulations to target appropriate 
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cell and/or tissues harboring Raf or other genes such that the genes are inhibited in vivo and 
further that treatment effects are provided. Since the specification fails to provide any particular 
guidance for the successful delivery of antisense in all organism for all tumors or cancers, and 
since determination of these factors for a particular antisense in a particular organism with a 
particular cancer is highly unpredictable, it would require undue experimentation to practice the 
invention over the scope claimed. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claim 1 is rejected under 35 U.S.C. 102(b) as being anticipated by Epand et al. [U.S. 
Patent No. 5,283,185]. 

Claim 1 is drawn to a composition comprising a cationic liposome containing a cationic 
lipid, phosphatidylcholine and cholesterol. 

Epand et al. disclose the synthesis and use of cationic liposomes comprising a cationic 
lipid, phosphatidylcholine and cholesterol in an isotonic, pharmaceutically acceptable carrier (see 
Abstract, column 3, lines 7-21 and claim 1). 
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Claim Rejections - 35 USC § 103 



The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

Claims 18-25 are rejected under 35 U.S.C. 103(a) as being unpatentable over Patel et al. 
(Molecular Carcinogenesis, 1993 Vol. 8:7-12), Kasid et al. (Science, 1989 Vol. 243:1354-1356), 
Monia et al. [U.S. Patent No. 5,952,229] in further view of Epand et al. [U.S. Patent No. 
5,283,185] and Seung et al. (Cancer Research, 1995 Vol. 55:5561-5565). 

The claimed invention is drawn to an (improved) method of treating a tumor comprising 
the administration of therapeutic radiation and further comprising the administration of antisense 
oligonucleotides, specific to an oncogene, encapsulated in liposomes, wherein the tumor is a 
laryngeal squamous carcinoma; wherein the cationic liposome is administered before the 
radiation, together, and separately. 

Patel et al. teach the direct administration of antisense oligonucleotides to cancer cells 
(including those directed to Raf), in order to increase radiosensitivity of target cells (see Abstract 



and page 7). 
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Kasid et al. teach the effect of antisense c-raf-1 on tumorigenicity and radiation 
sensitivity of a human laryngeal squamous carcinoma. Kasid et al. further teach the introduction 
of antisense human c-raf-1 in radiation-resistant human laryngeal squamous carcinoma cells 
(SQ-20B) leads to a specific reduction in the steady-state levels of the endogenous c-raf-1 
transcript, a reduced rate of SQ-20B tumor growth in nude mice, and to enhanced radiation 
sensitivity when compared with sense c-raf-1 transfectants or untransfected SQ-20B tumor cells 
(see Abstract and Figures 1-3). 

Monia et al. teach the design, synthesis and use of antisense oligonucleotides of no more 
than 40 bases, comprising the sequence 5'-GTGCTCCATTGATGC-3' (see column 15, Table 8 
and SEQ ID NO: 47), whereby the oligonucleotide is administered locally to the site of the tumor 
(see column 7, line 36 and column 8, line 4). 

Patel et al., Kasid et al. and Monia et al. do not teach the encapsulation of antisense in 
cationic liposomes comprising phosphatidylcholine and cholesterol or systematic administration 
of the radiation and cationic lipid. 

Epand et al. teach the synthesis and use of cationic liposomes comprising a cationic lipid, 
phosphatidylcholine and cholesterol in an isotonic, pharmaceutically acceptable carrier (see 
Abstract, column 3, lines 7-21 and claim 1). 

Seung et al. teach combined gene therapy using cationic liposomes prior to radiation, 
together or separate with radiation overcomes tumor resistance to cytotoxic agents in murine 
tumor cells (see Abstract and Figures 2, 3 and 4). 

It would have been obvious to one of ordinary skill in the art to design and administer 
antisense oligonucleotides directed to Raf to increase radiosensitivity of target tumor cells 
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because it was taught in the prior art that the expression of Raf oncogene was associated with the 
phenotype of radioresistance in cancer cells, and methods and compositions for reversing 
radiation resistance comprising the administration of antisense directed to Raf have been taught 
by Patel et al. and Kasid et al. One of ordinary skill in the art would have been motivated to 
construct an antisense oligonucleotide of no more than 40 bases since such antisense were 
explicitly taught by Monia et al. to inhibit expression of Raf. One of ordinary skill in the art 
would have a reasonable expectation of success since delivery of said antisense to tumor cells 
would lead to inhibition of Raf expression and would subsequently lead to increasing the 
radiosensitivity of target tumor cells, whereby administration of antisense targeted to the Raf 
gene had been taught in the prior art by Monia et al. using pharmaceutical compositions 
comprising antisense to Raf with liposomes as delivery agents for antisense. One of ordinary 
skill in the art would have been motivated to synthesize a cationic liposome composition for 
gene delivery comprising a cationic lipid, phosphatidlycholine, cholesterol and an 
oligonucleotide because these compositions have been taught in the prior art by Epand et al. as 
being capable of facilitating nucleic acid delivery into target cells, including cancer cells. One of 
ordinary skill in the art would have been motivated to use systematic administration of the 
cationic liposome prior to radiation, together or separate with radiation since Seung et al. taught 
that such combinations overcome tumor resistance to cytotoxic agents in murine tumor cells. 
One of ordinary skill in the art would have been reasonably successful in administering cationic 
liposomes prior to radiation, together or separate with radiation since the prior art explicitly 
taught such combinations (Seung et al.). 
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Therefore the invention as a whole would have been obvious to one of ordinary skill in 
the art at the time the invention was made. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Terra C. Gibbs whose telephone number is (703) 306-3221 . The 
examiner can normally be reached on M-F 8:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John L. LeGuyader can be reached on (703) 308-0447. The fax phone numbers for 
the organization where this application or proceeding is assigned are (703) 746-8693 for regular 
communications and (703) 872-9307 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 308-0196. 

teg 

October 18,2002 




SEAN McGARRY 
PRIMARY EXAMINER 



